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ES.1

EXECUTIVE SUMMARY

Background and Purpose of the Report

The Institute of Medicine (IOM) recently undertook an exhaustive
assessment of the current payment system used for
reimbursement of outpatient laboratory procedures by Medicare
Part B. In its report, Medicare Laboratory Payment Policy: Now
and in the Future (2000), the IOM concluded that the current fee
schedule, which is based in part on laboratory charges from 1983,
provides sufficient beneficiary access but does not provide
appropriate and flexible mechanisms for making changes in fees
for individual procedures. The IOM recommends that Medicare
payments for outpatient clinical laboratory services should be
based on a single rational national fee schedule. The building
blocks for this system would be

Z arelative value scale (RVS);

Z adollar conversion factor that transfers relative values into
payment amounts;

Z adjustments for laboratory, beneficiary, or other
characteristics, including geographic location; and

Z periodic updates.

The IOM report recommends that, on an interim basis, relative
payment amounts should be based on the current national
limitation amounts (NLAs), which constrain fees in most regions in
the country. In the longer run, the report recommends that a data-
driven consensus process for refining the fee schedule should be
developed. The report recommends that the Centers for Medicare
& Medicaid Services (CMS) should explore alternative methods
for gathering data and identifies four approaches that merit further
consideration:

Z Microcosting studies to determine the costs of individual

procedures. This approach could be used to set both the
RVS and the conversion factor.

Z Competitive bidding demonstration to set the RVS but not
the conversion factor.

Z Negotiated fee demonstration to set both the RVS and the
conversion factor or just the RVS.

Z Analysis of charges to set the RVS but not the conversion
factor.
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The purpose of this report is to analyze charge data, develop
charge-based relative values, and provide comparisons of
reimbursement across several hypothetical fee schedules. The
comparisons show how fees would change if a new price
schedule were to be based on charge-based relative values, and
we explore how sensitive the relative values are to various
partitions of the charge data. These analyses are meant to inform
CMS about properties of the existing charge data, as a point of
departure for possible future development of a consensus-based
RVS. Development of the final RVS is beyond the scope of this
report.

Justification for a Charge-Based Approach

Ideally, the new RVS to be used in the Medicare laboratory fee
schedule would accurately reflect the relative costs of different
procedures. If procedure A costs twice as much to produce as
procedure B, then procedure A’s relative value should be twice as
high as procedure B’s relative value. The rationale for using
charges to determine relative values is that charges may be
systematically related to costs.

Under certain assumptions, economic theory suggests that
laboratories will mark up prices over marginal costs by a
percentage that depends on the elasticity of demand for a
procedure. If the elasticity of demand is similar across
procedures, the percentage markup will be the same for each
procedure, and the ratio of prices between procedures will equal
the ratio of relative costs. In this case, charge-based relative
values will provide a useful measure of relative costs.

As mentioned, the preceding analysis relies on a number of
assumptions, and the result that relative prices reflect relative
costs may not hold if the assumptions are violated. These
violations could occur in several ways. Elasticities may differ
across procedures, leading to different markups. Marginal costs
may be a function of the extant fee schedule, to the extent that
price distortions in the fee schedule distort technological
investment and diffusion. Laboratories may adopt more
sophisticated pricing strategies than simple economic theories
suggest or, at the other extreme, not set charges (list prices) in a
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systematic way because these charges are seldom used to set
reimbursement rates.

Despite the potential for violations of the assumptions, we believe
that analyzing charges is still a useful starting point in the
development of a consensus-based RVS. The assumption that
laboratories base charges in part on costs is reasonable because
even if laboratories do not know the per unit costs for procedures,
they most likely have a knowledge of the relative costs. Because
of the potential violations, we recommend that charge data be
used as one of the sources in the development of an RVS but not
the only source. Charge data could be used as the starting point
for a consensus panel of experts who can make adjustments
based on their expertise or experience, or as a benchmark for
comparing the results of other approaches for developing an RVS.

Methodology

We analyze the most recent available (2000) Physician/Supplier
Procedure Summary Master file. The file includes information
from all Part B claims submitted to Medicare carriers for
reimbursement. Because we want to show how reimbursements
would shift if a new charge-based pricing system were to be
implemented, we use as the comparison the current NLA-based
pricing system. This is actually a blend of NLAs and regional fee
schedule amounts because in the current system, reimbursement
equals the lower of the NLA amount, the national fee schedule
amount, or the submitted charge.

To transform the charge data into relative values, we divide each
charge by a standard amount, or numeraire. In our main analysis,
we use the weighted average charge for all procedures as the
numeraire. The numeraire itself has a relative value of one (equal
to the weighted average charge divided by the weighted average
charge)—hence the term numeraire. The relative value of each
procedure will then be expressed as a number that is either
greater or less than one. We also perform subanalyses for 12
different procedure classes. In these subanalyses, the numeraire
equals the weighted average charge for the procedures in the
class.

ES-3
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We compare the charge-based relative values to relative charges
based on the current NLA-based reimbursement system. Both
graphical and statistical comparisons are presented. We also
perform subanalyses to determine whether the calculated relative
values vary across classes, between independent laboratories
and physician office laboratories, across regions, or by volume.

After examining relative values, we calculate the prices that would
hold if charge-based relative values were multiplied by a
conversion factor that set total allowed charges equal to the actual
allowed charges in 2000. The resulting “expenditure-neutral” fees
allow us to compare the charge-based fees to current fees.
Expenditure-neutral prices are calculated using both the universal
numeraire and the set of class-specific numeraires. Using
expenditure-neutrality and the universal numeraire, total allowed
charges equal the current level, but allowed charges in each class
may be less than or greater than current allowed charges. In
contrast, using expenditure-neutrality and class-specific
numeraires produces both total and class-specific neutrality.

Results of the Analysis

Looking at all procedures with a universal numeraire, we find that
the distribution of charge-based relative values is, from a
statistical standpoint, significantly different from the distribution of
relative values implied by the current NLA-based reimbursement
system. There are a large number of outliers between the two
sets of relative values, where outliers are defined as those
procedures with unusually large percentage differences between
the charge-based and NLA-based relative values. About 22
percent of procedures have a percentage difference that exceeds
the standard deviation (£63 percent) from the mean difference
(19 percent). This implies that prices for the outlier procedures
would either decrease by at least 44 percent or increase by at
least 82 percent if charge-based relative values were adopted in
place of NLA-based relative values (assuming a constant
conversion factor).

Applying class-specific numeraires to calculate relative values
separately for each class does not eliminate the general difference
in distributions between the charge-based and NLA-based relative
values. Other subanalyses show that low volume procedures
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account for a disproportionate share of outliers, charge-based
relative values calculated for independent laboratories are
significantly different from the charge-based relative values
calculated for physician office laboratories, and the distribution of
charge-based relative values calculated for 5 of the 10 CMS
regions differ from the charge-based relative values calculated for
the nation as a whole.

Comparison of Various Payment Systems

Replacing the current NLA-based reimbursement system with
prices based on charge-based relative values would produce
relatively small redistributions of payments across classes of
procedures. Looking at individual procedures, prices based on
charge-based relative values are frequently much different from
the NLA-based prices, as our results for relative values would
suggest. There are generally smaller differences in prices
between the charge-based prices with universal and class-specific
numeraires than there are between either type of charge-based
prices and the NLA-based prices.

Summary, Discussion, and Areas for Future Work

Calculating relative values for nearly 1,000 clinical laboratory
procedures necessarily produces an abundance of relative values
for individual procedures, and amidst this abundance it is easy to
lose track of the big picture. To focus our summary, we
concentrate on answering five general questions.

Would charge-based relative values be significantly different
from the relative values implied by the current NLAs?

Yes. Based on our statistical tests, the distribution of charge-
based relative values is significantly different from the distribution
implied by the NLAs. Moreover, looking at individual procedures,
there are a number of large “outliers,” which represent substantial
price differences.

Does it matter if you use a universal numeraire instead of a
class-specific numeraire to compute the relative values?

Probably not. Our results suggest that the choice of numeraire
does not have a large effect on the relative values we compute.
For most procedures, the relative values computed with universal

ES-5



Calculation of Charge-Based Relative Values for Laboratory Procedures

ES-6

and class-specific numeraires are very close; they are almost
always closer to each other than either of them is to the relative
value associated with NLAs. The list of procedures that are
outliers, relative to NLA-based relative values, is very similar for
the universal and class-specific numeraires. Finally, the
calculation of expenditures suggests that there will be relatively
little redistribution between classes if a universal numeraire is
adopted.

Would an expenditure-neutral pricing system based on
charge-based relative values change the distribution of
reimbursements, relative to the current NLA-based system?

At more aggregate levels, payments under an expenditure-neutral
pricing system based on charge-based relative values would lead
to relatively little redistribution across procedure classes, between
independent and physician office laboratories, and across regions,
as measured relative to the current NLA-based system. However,
at the individual procedure level, changing from NLA-based
reimbursement to charge-based reimbursement would lead to
large changes in reimbursement for individual procedures.
Relatively few procedures would have small differences (where
the charge-based expenditure is within 10 percent of the NLA-
based expenditure). At the extremes, charge-based
reimbursement would be more than 33 percent less than NLA-
based reimbursement for 15 percent of procedures, and greater
than 33 percent more than NLA-based reimbursement for

28 percent of procedures. However, these procedures account for
a much smaller share of current volume and allowed charges.
Thirty-three procedures would have reduced reimbursement of at
least $1 million under a charge-based system, while 26
procedures would each receive increased reimbursement of at
least $1 million.

If charge-based relative values were adopted, would
utilization of individual tests change?

Our calculation of expenditure-neutral prices implicitly assumes
that the volume of utilization of individual tests will not change if
we move from NLA-based reimbursement to reimbursement on
the basis of charge-based relative values. In practice, given the
large changes in prices for individual procedures associated with
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the charge-based relative values, it is possible that volume will
change for some procedures. Laboratories might increase
marketing for tests with higher prices and decrease marketing for
tests with lower prices. The net effect of volume changes on
overall laboratory expenditures is not clear.

Did our analysis identify any other problems associated with
charge-based relative values?

We found that calculating charge-based relative values may not
help set reimbursement rates for automated test panels (ATPS).
In the current fee schedule, selected automated chemistry tests
are bundled for payment purposes, with reimbursement based
purely on the number of tests performed and payments rising less
than proportionately with the number of tests. The theoretical
assumptions used to link relative prices and relative costs are
more likely to be violated for these tests. That could be a problem
for applying charge-based relative values, because panel tests
and individual test components of ATPs account for nearly

40 percent of Medicare allowed charges.

Future Work

Our results indicate a number of areas for future work if CMS
decides to proceed with incorporating charge data into an RVS.
These areas include validation, applicability to hospital outpatient
laboratories, transition issues, panel tests, and new tests.

ES-7






INTRODUCTION

Medicare is the largest payer for clinical laboratory procedures in
the nation, covering inpatient and outpatient testing for the elderly
and disabled. The Institute of Medicine (IOM) recently undertook
an exhaustive assessment of the current payment system used for
reimbursement of outpatient laboratory procedures by Medicare
Part B. Medicare Part B covers outpatient laboratory procedures
performed by independent laboratories, physician office
laboratories, hospital outpatient departments, and other
noninpatient facilities. Current payment rates for outpatient
procedures are set according to a prospective system based on
1983 customary charge data and implemented in 1984 with
laboratories being paid the lesser of submitted charges or a fee
schedule amount. Initially, payment rates under the fee schedules
were set separately in each of 56 geographic jurisdictions, limited
by a national cap. The 75th percentile of 1983 prevailing charges
defined the fee schedule amounts in each of the 56 areas, and a
mechanism was used to update the fees annually, based on the
change in the Consumer Price Index (CPI). For most years,
however, Congress has specified lower update factors. Currently,
national caps called National Limitation Amounts (NLAS) set
ceilings on payment rates for most procedures. Although the
NLAs constrain most fees in most areas, the 56 separate fee
schedules are still operational. Thus, current reimbursement is
the lesser of the submitted charge, regional fee schedule, and the
NLA payment rate. Throughout the report, we refer to this current
reimbursement amount as the “current NLA-based” system.

Constraints on payments have contributed to a decline in actual
Medicare expenditures for laboratory procedures, while
expenditures for most other medical services have continued to
rise. The laboratory payment system has evolved gradually over
the past two decades with key decisions regarding coverage,
payment, and medical necessity made both nationally and locally
by private Medicare administrators. There has not been a formal
methodology guiding these decisions, and it is unclear whether
the resulting fees accurately reflect the costs of providing
individual tests. Concerns about how well Medicare
reimbursements reflect current costs of laboratory testing and
about the system’s ability to keep up with anticipated changes in
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technology prompted Congress to direct the Centers for Medicare
& Medicaid Services (CMS) to commission the IOM study. The
IOM report Medicare Laboratory Payment Policy: Now and in the
Future (2000) concludes that the current Medicare payment policy
provides adequate beneficiary access but does not provide more
appropriate and flexible mechanisms for making changes in
payments for individual tests. The report recommends that
Medicare payments for outpatient clinical laboratory services
should be based on a single rational national fee schedule. The
building blocks for this system would be

Z arelative value scale (RVS);

Z adollar conversion factor that transfers relative values into
payment amounts;

Z adjustments for laboratory, beneficiary, or other
characteristics, including geographic location; and

Z periodic updates.

The report recommends that, on an interim basis, relative
payment amounts should be based on the current NLAs. In the
longer run, the report recommends that a data-driven consensus
process for refining the fee schedule should be developed. The
report recommends that CMS should explore alternative methods
for gathering data and identifies four approaches that merit further
consideration:

Z Microcosting. Studies would be conducted to determine

the costs of individual procedures. This approach could be

used to set both the RVS and the conversion factor, or just
the RVS.

Z Competitive bidding demonstration. In principal, this
approach could be used to set both the RVS and the
conversion factor. However, the IOM report recommends
using this approach only to set the RVS.

Z Negotiated fee demonstration. This approach could be
used to set both the RVS and the conversion factor or just
the RVS.

Z Analysis of charges. Under this approach, charge data
would be used to set the RVS but not the conversion
factor.

In response to a Task Order issued by CMS in 1998, the
University of Wisconsin—Madison, RTI, and Northwestern
University were awarded a contract to design and implement a
competitive bidding demonstration for Medicare laboratory
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procedures. After the publication of the IOM study, our contract
was modified so that we were then charged with developing
charge-based relative values for Medicare laboratory procedures.

In this analysis, we calculate and analyze charge-based relative
values using data from the most recent available (2000)
Physician/Supplier Procedure Summary File. In Section 2, we
discuss the advantages and disadvantages of using charge-based
data as a point of departure for possible future development of a
final, consensus-based RVS. We stress that development of a
final RVS is beyond the scope of this analysis. In Section 3, we
first describe some measures taken to ensure reliability/reduce
noise in the raw submitted charges data. We then describe the
methodology used in calculating the charge-based relative values
and the approach used in comparing the charge-based relative
values to those implied by the existing NLA-based system. The
NLA-based relative values reported here are actually a blend (the
lesser) of the NLA fee schedule, submitted charges, and regional
fee schedules.! We use in this report the phrase “NLA-based” to
mean the current system that represents actual payments.

In the main analysis, we use the Kolmogorov—Smirnov test
(described in Appendix A) to compare the two relative value
distributions and test the hypothesis that the two distributions are
the same. We provide tables with this test statistic and other
descriptive information, such as the proportion of procedures
whose differences across the two schedules were more than one
standard deviation from the mean.

A graph is used to plot the two relative values for each procedure
(by HCPCS code) against one another. With a perfect match, the
plot would be a straight line emanating from the origin with a slope
of 1; the degree of dispersion in the scatter from the hypothetical
straight line is a visual representation of the discrepancy between
the two relative value schedules across all procedures.

In Section 4, we discuss the findings from this main analysis, then
turn to sensitivity testing to seek additional information about the
observed discrepancies. We report the findings from the
sensitivity tests, which include subanalyses performed to calculate

Lin current data, submitted charges are very rarely lower than the other two fee
schedules.
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separate charge-based relative values for different subsets of the
data. These subsets are procedure volume, procedure class,
laboratory type, and region. We provide descriptive tables,
Kolmogorov—Smirnov tests (where applicable), and graphic plots
for these subanalyses, similar to those provided for the main
analysis.

We use the results of the sensitivity tests to determine whether
relative values based on subsets of the data are significantly
different from those calculated using all of the data. In the next
part of the analysis, we construct several hypothetical pricing
schemes for comparative purposes (Section 5). We describe
properties of an expenditure-neutral pricing system derived from
the charge-based relative values and discuss how current
reimbursements would be affected by implementing such a pricing
schedule. We repeat this using expenditure-neutral NLA-based
relative values compared with current submitted charges and
discuss how reimbursements would be affected by implementing
such a pricing schedule.

In summary, our scope of work is limited to analyzing charge data,
developing charge-based relative values, and providing
comparisons across several hypothetical fee schedules. We
explore how sensitive the relative values are to various partitions
of the charge data and methodologies for numeraire construction,
and we provide comparisons to show how fees and revenues
would change if a new price schedule were to be based on
charge-based relative values. We analyze patterns that exist in
current charge data, and in segmenting the analysis by various
classes we are able to compare the effects of one approach over
another. We do not attempt to predict any behavioral changes
that might occur if a charge-based system were to be
implemented; our analysis implicitly holds behavioral response
constant when we conduct comparative analyses. Nor do we
consider how behavioral responses might be mitigated by any
transition or phase-in of any new system. These analyses are
meant to inform CMS about properties of the existing charge data,
as a point of departure for possible future development of a
charge-based RVS.
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JUSTIFICATION

Ideally, the new RVS to be used in the Medicare laboratory fee
schedule would accurately reflect the relative costs in an efficient
production process of different procedures (as defined by CMS’s
Healthcare Common Procedure Coding System [HCPCS] codes).
If procedure A costs twice as much to produce as procedure B,
then procedure A’s relative value should be twice as high as
procedure B’s relative value. The rationale for using charges to
determine relative values is that charges may be systematically
related to costs.

We know that prices and submitted charges are consistently
higher than the net prices actually received by laboratories (i.e.,
the amount laboratories are actually paid after subtracting
contractual discounts and other allowances). Thus, under the
reasonable assumption that net prices are greater than or equal to
the costs of each laboratory procedure, it is clear that we cannot
claim that submitted charges provide an accurate measure of
costs. However, if prices are marked up over costs by the same
percentage for all procedures, relative prices will provide an
accurate measure of relative costs because the markup factor will
cancel out of both prices. For example, suppose that the markup
rate over cost is 80 percent for both procedures A and B, which
have costs Cp and Cg and prices P and Pg, respectively. Then
Pa=1.8 Cp, Pg =1.8 Cg, and the relative price of A with respect
to B is equal to the relative costs of A and B:

PA/ PB = CA/CB

Using standard economic theory, it is possible to generate relative
prices that accurately reflect relative costs. Assuming firms
maximize profits, they will set prices at the point where their
marginal revenue equals marginal cost. This equation can be
written as

P, (1 - 1/E;) = MCy, (2.1)

where P is the price of procedure 1, E; is the elasticity of demand
for procedure 1, and MC 1 is the marginal cost for procedure 1. If
we divide the equations for procedures 1 and 2, we get
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PL(1-1/E) MCy

P, (1-1/Ey)  MCsy - (2:2)
If the elasticity is the same for both procedures, the equation
simplifies to the following:

P]_ / P2 = MC]_ /MC2 (23)

In this case, relative prices accurately reflect relative costs.

The preceding analysis relies on a number of assumptions. The
result that relative prices reflect relative costs may not hold if the
assumptions are violated. These violations could occur in several
ways. First, elasticities may differ across different HCPCS codes.
This may be true for newer procedures that are more reliable, thus
exhibiting less elastic demand (and higher markups).2 Second,
the marginal costs may themselves be a function of the extant
pricing schedules, to the extent that price distortions in the fee
schedule distort technological investment and diffusion. Third,
firms may not act rationally to maximize profits. Or, in
consideration of information and transactions costs, it may be
rational for them to adopt a single, universal markup over all
procedures, rather than attempt to optimize the markup on each
procedure. Fourth, complementarities or substitution effects may
confound the relative costs and elasticities, especially if the profit
maximization strategy is a more complicated product bundling
scheme. Fifth, marginal costs for the same HCPCS codes may
vary across firms for a variety of reasons, including scale of
operations. Finally, laboratories may not set their charges (list
prices) in a systematic way, because these charges are seldom
used to set reimbursement rates. Or, they may set them
according to an observed industry average, rather than as a
reflection of their own production costs.

Despite the potential for violations of the assumptions, we believe
that analyzing charges is still a useful starting point in the
development of a consensus-based RVS. The assumption that

20n the other hand, because of the information and transaction costs of
understanding individual product elasticities, firms might simply adopt a
single, universal markup over costs for all procedures, based on an average
elasticity across products, rather than attempt to optimally set the markup
based on the elasticity of each individual product. This would support our
general approach, because the common elasticity would cancel out of
Equation 2.2.
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laboratories base charges in part on costs is reasonable because
even if laboratories do not know the per unit costs for procedures,
they most likely have a knowledge of the relative costs. Based on
these assumptions, we can provide analysis of relative values
based on charges, present these findings to industry experts, and
see if they have face validity. This analysis is useful as a starting
point for further investigation, which can be directed by specific
anomalies (or lack thereof) found in our analysis.

In summary, the charge-based approach has advantages and
disadvantages:

Advantages

Z Charge data are readily available. Under the current
reimbursement system, laboratories submit charges to
Medicare, and these charges are captured electronically.
In addition, laboratories have price schedules that they use
to charge their customers. In contrast, laboratories do not
submit cost information and do not generally compile
information on the cost of individual procedures. For a
number of reasons, developing a microcosting approach
could be difficult. Demonstration projects to negotiate fee
schedules or conduct competitive bidding would also have
to be designed and implemented. None of these
approaches could be accomplished as quickly as
performing an analysis of charge data.

Z Charge data are current, while the basic information
behind most of the current fee schedule prices dates from
1984.

Z The charge-based relative values might identify
procedures that are most likely to be over- or under-priced
under an NLA-based payment system. Identifying these
procedures could allow CMS or an expert panel to make
adjustments in fees in the interim payment system, based
on NLAs, prior to adoption of the long-term rational fee
schedule envisioned by the IOM.

Z Charge-based relative values could provide a starting point
for a negotiated or consensus approach for setting an
RVS. The consensus approach could be facilitated if the
charge-based relative values generally have face validity.

Z A charge-based NLA could also be used as a benchmark
for evaluating other approaches.

Z Potentially, charge-based weights can be updated over
time as submitted charges change. Submitted charges
might also be incorporated in the process of setting fees
for new procedures.
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Disadvantages

Z Relative charges may not reflect relative costs if markups
over cost differ between procedures. As noted above, the
fact that submitted charges bear little resemblance to net
prices will not pose a problem for forming an RVS if
submitted charges are consistently discounted by the
same percentage. If markups differ between procedures,
the systematic relationship between costs and charges will
be attenuated. Unfortunately, there is little evidence on
whether percentage markups are constant across
procedures.

Z Laboratories may have incentives to distort future charge
levels if the charges are used to set a fee schedule.
However, this incentive will be diluted if charges are only
used to set the RVS and not the conversion factor and by
the fact that each laboratory has a relatively small impact
on the overall distribution of relative charges.

Z Because of data limitations, not all laboratories are
considered in this study. The 2000 Physician/Supplier
Procedure Summary Master File used here does not
include data from hospital outpatient departments and
other non-inpatient facilities. Therefore, the results of this
study may not be generalized to all Part B laboratory
providers. Still, included laboratories account for about 60
percent of Part B laboratory allowed charges (IOM, 2000).

As noted above, one of the disadvantages of the charge-based
approach is its reliance on the assumption that prices are marked
up over costs by the same percentage for all HCPCS codes. An
alternative assumption is that the percentage markups are
approximately equal for certain groups of HCPCS codes—for
example, HCPCS codes in a product class, such as Hematology
or Microbiology; HCPCS codes conducted within the same
geographic regions; or HCPCS codes conducted at comparable
production sites (e.g., physician laboratories or independent
laboratories). Relative values can be calculated for different
groups to investigate whether these group-wise measures vary
significantly from more universal measures.

Weighing the advantages and disadvantages, we investigated the
charge-based approach because charge data are readily
available, and it is reasonable to assume that charges for
individual procedures are correlated with procedure costs. At the
same time, the disadvantages cannot readily be dismissed.
Calculating separate charges for procedures grouped by type,
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3.1

region, and production platform can ameliorate the possibility that
markups differ between procedures.

We believe that the charge-based approach can contribute to the
development of a rational RVS for pricing purposes. But given the
aforementioned difficulties, we recommend that charge data be
used as one of the sources in the development of the RVS but not
the only source. Charge data could be used as the starting point
for a consensus panel of experts, who can make adjustments
based on their expertise or experience, or as a benchmark for
comparing the results of other approaches for developing the
RVS.

METHODOLOGY

Data

We analyze the most recent available (2000) Physician/Supplier
Procedure Summary Master file. The file includes information
from all Part B claims submitted to Medicare carriers for
reimbursement. The Physician/Supplier Procedure Summary data
have an important limitation: only Part B claims submitted to
Medicare carriers by independent laboratories and physician office
laboratories are included. Part B claims submitted by hospital
outpatient laboratories are not included in the data, because these
claims are submitted to Medicare fiscal intermediaries.
Unfortunately, hospital outpatient laboratory submitted charges
are not available. Independent laboratories and physician office
laboratories accounted for about 58 percent of Medicare Part B
allowed charges in 1998 (I0M, 2000).

The data are aggregated at the HCPCS code, physician supplier
specialty code, carrier number, locality code, region code, service
type, and place of service level. To conduct the main analysis
(Section 4.1), we further aggregate the submitted charges (net of
denied charges) and total services count (net of denied services
count) to the HCPCS code level. We only examine HCPCS codes
that are used in the Clinical Diagnostic Laboratory Fee Schedule
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and have NLAs.:3 Initially, we include all laboratories in the
analysis. We describe subanalyses below that are performed on
subsets of laboratories. In one subanalysis, we compare
physician office laboratories and independent laboratories. To
perform this analysis, we aggregate the data to the HCPCS code
by type of laboratory. In another subanalysis, we examine
regional variation and aggregate the data to the HCPCS code at
the regional level and compare each region to the national level.

Because we want to show how reimbursements would shift if a
new charge-based pricing system were to be implemented, we
use as the comparison the current NLA-based pricing system.
This is actually a blend of NLAs and regional fee schedule
amounts because in the current system, reimbursement equals
the lower of the NLA amount, the national fee schedule amount, or
the submitted charge. Thus, our “NLA-based” relative values are
actually based on whichever fee schedule is binding, which is
heavily dominated by the NLAs. These fee schedules are posted
annually in the Clinical Diagnostic Laboratory Fee Schedule.

Before performing the analysis, we compared prices implied by
the allowed charges and volume to the actual NLA-based
reimbursement prices. This comparison allowed us to check for
very large discrepancies, which would suggest problems with the
data. Upon further investigation of some very large discrepancies,
we determined that the NLA fee schedule amount for a set of nine
procedures (88150, 88152, 88153, 88154, 88164, 88165, 88166,
88167, and P3000) had been updated by CMS after our edition of
the fee schedule was published. Using these updates, we
adjusted the NLA-based amount for the remaining analysis.#

Inclusion in a panel explained many of the remaining
discrepancies between prices implied by the allowed charges and

3our analysk did not include G0001, drawing blood for specimen in our analysis,
because there is no official NLA for this procedure in the fee schedule.
However, the fee is set at $3.00 in every state. After performing our main
analysis, we performed a secondary analysis to calculate the relative value
and expenditure-neutral price for GO001, based on the procedure’s average
submitted charge. The expenditure-neutral price based on the relative value
would be $3.02.

4For example, the price for HCPCS code P3000 changed after the NLA was
published. In the IOM (2000) report, we found the following: “In the 1999
Balanced Budget Reconciliation Act (BBRA), Congress doubled the minimum

payment for Pap tests.)’” Footnote 11 states: “Raising the price from $7.15
to $14.60" (p. 91).

10
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volume and the actual NLA-based prices. About 5.34 percent of
all HCPCS codes were determined to be either an approved panel
procedure or one of the 22 individual procedures that are
reimbursed as an automated test panel (ATP).> The CMS-
approved panel procedures make up the test class “Panels” in this
report, and the procedures within them are often, but not always,
components of ATPs. Approved panels must contain a specific
minimum set of procedures, and they are reimbursed at the lesser
of the panel procedure HCPCS rate or the sum of the rates for the
individual HCPCS procedure components in the panel. In
contrast, reimbursement for an ATP is based on the number of
individual test components, rather than the individual procedures
themselves. For example, ATPO3 represents three automated
tests, regardless of the identity of the individual tests that make up
the panel. This poses problems for the analysis because, in our
data set, allowed charges are allocated to the HCPCS codes of
the individual test components, whereas the recorded
reimbursement for these procedures depends on whether a given
procedure was submitted alone or as part of a panel. If the
procedure was submitted as part of a panel, the reimbursement
for the procedure is based on the reimbursement rate for the
entire panel. Specifically, the panel reimbursement is allocated to
each individual procedure based on the share of submitted
charges for that procedure.®

For example, consider a panel of two procedures (i.e., ATP02)
that is reimbursed at $10. If the submitted charge for procedure A
is $15 and the submitted charge for procedure B is $5, then the
allowed charge for procedure A would be $7.50 = $10 * (15/20).
Similarly, the allowed charge for procedure B would be $2.50 =
$10 * (5/20). However, if a procedure was submitted alone, the
reimbursement rate is often (although not always) the NLA.

Most of the implied allowed charges for HCPCS codes of panels,
panel components, or ATP procedures were much lower than the

5The 22 procedures processed as ATPs are listed in the HCFA Publication in
November 1999, Program Memorandum (PM) Transmittal AB-99-85.

6See HCFA Publication, 60AB: Program Memorandum (PM) Transmittal
AB-97-5 issued in March 1997. This memorandum describes the process for
adjudicating new laboratory panels approved by the American Medical
Association Current Procedural Terminology (CPT) Board at their November
1996 meeting. The new CPT codes must be used for service dates January
1, 1998 and later.

11
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3.2

NLA for the HCPCS. To facilitate comparison of the charge-based
relative values to the NLAs, we created the following adjusted
volume variable for each procedure i:

Adjusted Volume = Total Allowed Charges; / NLA-Based Price;

The adjusted volume shows how many units of the procedure
would be reimbursed if each unit was reimbursed at the NLA rate.
This adjustment only affects the weighting of each procedure
when we sum to the national, regional, or laboratory-type level.
We determined that the remaining discrepancies were small
enough to be artifacts of the system wherein CMS reimburses
laboratories at the minimum of the submitted charge and the
allowed charge. Since it is not possible to accurately predict the
extent to which laboratories submit charges that are less than
allowed charges, we needed to adjust the relative values of these
procedures, similar to adjustments made for the panel procedures.

Derivation of Relative Charges

In the payment system envisioned by the IOM, payments for a
HCPCS code would equal the relative value for the code times a
universal conversion factor that applies to all codes. The relative
values are measured relative to a unit of measure. The
conversion factor, equal to $X/relative value unit, converts the
relative values into dollars.

To transform the charge data into relative values, we divide each
charge by a standard amount, or numeraire. As described below,
in our analysis, we use the weighted average charge as the
numeraire. The numeraire itself has a relative value of one (equal
to the weighted average charge divided by the weighted average
charge); hence the term numeraire. The relative value of each
procedure will then be expressed as a number that is either
greater or less than one.

To calculate the average submitted charge for each procedure
(HCPCS code), we divide the total submitted charges by the total
services count. Next, we divide the average charge for each
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HCPCS code by the numeraire.” Given the invariance of relative
values to the choice of numeraire, it is desirable to choose a
numeraire that is easy to interpret. Possibilities include a
weighted average of the submitted charges (with weights based
on the adjusted volume of each procedure) or the submitted
charge for a common procedure. The main advantage of using
the weighted average charge as a numeraire is that we can
readily interpret the relative charge for an individual procedure as
being proportionally lower or higher than the average charge for
all procedures. Alternatively, the advantage of using the charge
for a common procedure as the numeraire is that the common
procedure may provide a useful benchmark for industry experts in
assessing relative values.

Ultimately, we compare relative values based on submitted
charges to relative values that are generated from NLAs. For this
comparison, the choice of numeraire does matter, in a way that
favors the use of the weighted average prices as the numeraire.
Different RVSs can be generated using submitted charges or
NLAs. If the scales have the same conversion factor, we will be
able to directly compare the relative value units across the
different scales. It can be shown that the conversion factors
associated with each of the scales will be the same if the
numeraires are based on the average submitted charge and
average NLA, respectively. If the numeraires were instead based
on a common procedure’s submitted charge or NLA, the
conversion factors associated with each scale would be different,
and we would be unable to directly compare the relative values
across scales. Therefore, we use the average charge for all
procedures as the numeraire for the charge-based RVS, and the
average NLA as the numeraire for the NLA-based RVS.

In addition to the main analysis, which uses data for all HCPCS
codes, we also perform separate analyses for each major class of

"Ease of interpretation and comparability between RVSs are the primary
considerations when choosing a numeraire. Within a single RVS, relative
values are invariant to the choice of numeraire. For example, suppose that
procedure A has a price of 1 and procedure B has a price of 2. If A is chosen
as the numeraire, A will be associated with 1 relative value unit and B will be
associated with 2 relative value units. Conversely, if B is chosen as the
numeraire, A will be associated with 0.5 relative value units and B will be
associated with 1 relative value unit. In both cases, there will be 1:2 ratio
between A’s and B’s relative values.

13
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HCPCS codes. We have identified 12 classes: Organ and
Disease Panels (80048—80090), Drug Testing (80100-80103),
Therapeutic Drug Assays (80150-80299), Urinalysis (81000—
81099), Chemistry and Toxicology (82000—-84999, G0103,
G0107), Hematology (85000-85999), Immunology (86000—
86849), Transfusion Medicine (86850-86999), Microbiology
(87001-87999, Q0111, Q0114), Cytopathology (88130-88199;
P3000), Cytogenetic Studies (88230-88299), and Other (78267—
78268, 88371-88372, 89050-89399, Q0115, G0026—-G0027,
Q0112-Q0113).

The 12 classes vary in the numbers of different procedures
(HCPCS codes) included in them. Chemistry and Toxicology is
the largest class, with 416 procedures within it (e.g., tests for
amino acids, minerals, carbon dioxide, and cholesterol).
Immunology includes 154 procedures (e.g., tests for allergens or
antibodies), and Microbiology includes 152 procedures (e.g., tests
for the presence of organisms or colonies of organisms, fungus, or
parasites). Hematology is the next largest class, with 95
procedures (e.g., blood platelet count, white cell count, clot
reaction, and clotting inhibitors). The remaining 8 classes have 30
or fewer procedures within them (see Table 4-1, which lists the
number of different procedures within each class).

Class size and volume of procedures may not be directly related.
Test volume is the total number of tests done for each procedure
type. The Hematology class has 95 different procedures within it,
accounting for about 10 percent of all procedure types but
accounting for over 25 percent of the total volume of tests done in
the laboratories studied here. The Immunology class, by
comparison, accounts for about 17 percent of all procedure types
but only about 3 percent of the total volume of tests performed.
The largest class, Chemistry and Toxicology, accounts for about
44 percent of the different procedures and about 40 percent of the
total volume of tests.

In class-specific analyses, we calculate relative values and
numeraires for the submitted charge data by class, using only
data from each individual class. We calculate relative values for
the NLAs in a similar fashion. For example, the numeraire for an
NLA-based relative value for a HCPCS code in class “A” is the
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volume-weighted average of the NLAs for all HCPCS codes
performed within this particular class.

One reason for performing class-specific analyses is that demand
elasticities may vary less within some classes than they do across
all classes. As Eq. (2.2) indicates, relative prices will better reflect
relative costs if the elasticities of demand are similar across
procedures.

4.1

Figure 4-1. NLA-based versus
Charge-based Relative Values,
by Procedure, with Universal
Numeraire

RESULTS FROM THE ANALYSIS

Comparison of Charge-Based Relative Values to NLA-Based
Relative Values

4.1.1 Main Analysis, with Universal Numeraire Based on All
Procedures

First, we graph the relative values based on submitted charges,

for each procedure, against their relative values based on the NLA

(Figure 4-1). Each point on the scatterplot represents a pair of

values: the charge-based relative value for the procedure, and

the NLA-based relative value for the procedure. The plot shows
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considerable dispersion from the hypothetical straight line,
suggesting that the two value schedules are different. The vast
majority of the procedures have relative values less than 5. There
are two sets of extreme outliers. One set of procedures has NLA-
based relative values greater than 15 but charge-based relative
values less than 15; these procedures appear on the right-hand
side of the chart below the 45-degree line. The procedures are all
in the Cytogenetic Studies class. As we show and explain below,
these outliers result in part from using a universal numeraire.
Another set of outliers are the procedures with charge-based
relative values greater than 7 and NLA-based relative values
generally less than 7. These procedures are in the mid-left-hand
side of the figure above the 45-degree line. The majority of these
procedures are in the Microbiology class. As we show below,
these outliers are not a result of using a universal numeraire—
they persist even when a class-based numeraire is used.

Overall, the scatterplot suggests considerable differences
between the submitted charge-based relative values and the NLA-
based relative values. Next, we analyze these differences
statistically to see whether the observed differences are
statistically significant. A statistically significant test statistic (one
with a p-value less than or equal to 0.05) suggests that the
differences in the two distributions are large enough to be unlikely
to have occurred due to random chance. With a 0.05 p-value
cutoff, there is a 5 percent significance level associated with the
test, which means that we are 95 percent sure that the observed
result could not have occurred by chance, when the distributions
were actually similar. Thus, we can be 95 percent confident with
our conclusion for the hypothesis test. When the statistical test
produces a significant result, we conclude that the two
distributions are significantly different.

For this statistical comparison of the charge-based and the NLA-
based relative value schedules, we perform a Kolmogorov—
Smirnov equality of distributions test (described in Appendix A).
The test allows us to determine whether this pair of relative value
schedules is distributed in a similar manner. A significant test
statistic (low p-value) would suggest that the distributions are not
the same, so that for at least some HCPCS codes, pricing would
be quite different under the two systems compared. These results
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are presented in Table 4-1. With a p-value of £ 0.01, the
Kolmogorov—Smirnov test suggests that we can be at least

99 percent confident that the two distributions are different. If the
two distributions are not significantly different, we can conclude
that an NLA-based relative value is very similar to a charge-based
relative value.

The ultimate purpose of conducting this test is to see whether
switching from the current NLA-based system to a charge-based
system would result in significant changes in reimbursements
across procedures. When the test is not significant, we conclude
that the two relative value schedules are not different. Because
the relative values are simply a standardized expression of
relative prices, we can also conclude that the relative prices
implied by these relative values are not significantly different. In
this case, because the NLA-based pricing system is already in
use, there would be no impact from changing to a charge-based
pricing system (and hence no reason to change, since they are so
similar). When the two schedules are significantly different, we
know that changing to the charge-based system could result in
significant changes in the distribution of payments. Unfortunately,
in this case the test does not tell us which schedule is the “correct”
one to use, only that they are significantly different.

17
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Table 4-1. Summary of Relative Values with Universal Numeraire Based on All Procedures

Proportion of Procedures
with Submitted
Kolmogorov (Charge-based) Relative |Proportion of Procedures
Number of -Smirnov Values that are: that Are OutliersP
Different Test > NLA- < NLA- > NLA- < NLA-
Procedures®  (p-value) based based based based

All Procedures 936 0.00 57% 42% 12% 10%
Class:

Chemistry and 416 0.04 55% 44% 10% 12%

Toxicology

Cytogenetic 24 0.00 21% 79% 4% 21%

Studies

Cytopathology 12 0.00 8% 92% 8% 17%

Drug Testing 3 0.49 33% 67% 0% 33%

Hematology 95 0.00 76% 23% 37% 0%

Immunology 154 0.00 64% 34% 8% 5%

Microbiology 152 0.05 49% 51% 7% 16%

Panels 7 0.90 43% 43% 0% 0%

Therapeutic Drug 30 0.00 87% 13% 13% 3%

Assays

Transfusion 10 0.29 60% 40% 10% 0%

Medicine

Urinalysis 10 0.98 50% 50% 0% 0%

Other 23 0.55 61% 39% 13% 4%

@Number of different procedures with nonzero values in the NLA fee schedule.

boutliers are defined as those procedures that exhibit percentage differences (between the charge-based relative
value and the NLA-based relative value) that are more than one standard deviation from the mean percentage
difference.

To facilitate comparison with Section 4.1.3, results in Table 4-1
and Appendix Table B-1 are also presented by procedure class.
The Kolmogorov—Smirnov test is recalculated in Table 4-1 for
each of the 12 classes to determine whether differences in the two
schedules are more pronounced in some classes than in others.
We find that all of the classes that contain 30 or more separate
procedures in them, and 2 of the 7 smaller classes, lead to the
same conclusion as the main analysis test: the two distributions
are different. Five of the seven smaller classes have large p-
values, and the hypothesis of equal distributions cannot be

18
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rejected.8 In practical terms, these findings suggest that for all
procedures taken as a group, and also for the seven largest
classes taken individually, prices based on the charge-based
relative values would be significantly different from the current
NLA-based system. We calculate class-specific numeraires in
Section 4.1.2 and repeat this analysis to examine whether this
change (numeraire-methodology change) in computation of the
relative values results in less discrepancy between the two
schedules.

Columns 3 and 4 in Table 4-1 list the proportion of procedures
where the submitted charge-based relative values are greater
than or less than the NLA-based relative values. If the submitted
charge-based relative value is greater than the NLA-based relative
value, it implies that the price for that procedure would increase if
the submitted charge-based relative value was used. We find that
55 percent of the procedures in the Chemistry and Toxicology
class would have relatively high prices using submitted charge-
based relative values, whereas 44 percent of the procedures
would have relatively low prices. It is clear from the table that,
assuming laboratories do not change their pricing behavior in
response to a new pricing system, the Cytogenetic Studies and
Cytopathology classes would have, for the majority of the
procedures in the class, relatively lower prices under a charge-
based RVS with a universal numeraire. In contrast, the
Immunology and Therapeutic Drug Assays classes would have
relatively higher prices under a charge-based RVS with a
universal numeraire.

We define outlier procedures as those with unusually large
percentage differences relative to the mean percentage
difference. In our data, the mean percentage difference (between
charge-based and NLA-based relative values) over all procedures
combined is 19 percent; that is, on average, the charge-based
relative values are 19 percent higher than the NLA-based relative

8The Kolmogorov—Smirnov test (a distribution-free test) generally has lower
statistical power to discriminate between a true and a false null than
distribution-dependent tests, like the t-test. We cannot be sure here that
failure to reject the hypothesis of similar distributions is not due to low power
rather than due to similar distributions.

19
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values.® For an absolutely symmetrical distribution of percentage
differences, we would expect a mean of zero—half would be
negative, and half would be positive. So our distribution of
percentage differences is somewhat skewed. We define an outlier
as a procedure with a percentage difference greater than one
standard deviation from the mean percentage difference. One
standard deviation from the mean percentage difference is

+63 percent. Therefore, percentage differences that are larger
than 82 percent (19 percent + 63 percent) or smaller than —

44 percent (19 percent—63 percent) are designated as outliers.
About 22 percent of the sample (206 procedures) qualify as
outliers by this definition. The number of outliers is not important
(for example, in a normal distribution, 31.7 percent of observations
would be expected to be outliers, based on a one standard
deviation difference). What is important is the large magnitude of
the standard deviation and its implication for prices if charge-
based relative values were to replace NLA-based relative values.

Because the standard deviation is large (a 63 percent difference),
prices for the outlier procedures would either decrease by at least
44 percent or increase by at least 82 percent if charge-based
relative values were adopted in place of NLA-based relative
values (assuming a constant conversion factor). These represent
large price changes. With changes this large, a gradual phase-in
might be desirable, if the new system were adopted, to allow
laboratories time to adjust to the new prices.

The last two columns of Table 4-1 show the proportion of
procedures that are outliers. We consider the percentage of
outliers to be “large” if they exceed what would occur under a
normal distribution, which is 31.7 percent. By this definition of
“large,” Drug Testing has a large percentage of outliers that are
less than the NLA-based relative price, whereas Hematology has
a large percentage of outliers that are more than the NLA-based
relative price. In Section 4.1.2, we discuss whether these outliers

9Procedures with large positive differences tend to have low volume, and
procedures with large negative differences tend to have high volume. As a
result, the mean percentage difference across procedures (which is not
weighted for procedure volume) is positive, while the average relative charge
(weighted for volume) is 1 for both the charge-based and the NLA-based
systems.
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seem to be an artifact of the universal numeraire or a reflection of
actual differences between relative costs of these procedures.

Next in our comparison of charge-based relative values to NLA-
based relative values, we list outlier procedures, by HCPCS code
and class (Appendix B, Table B-1). A positive percentage
difference means that the charge-based relative value exceeds
the NLA-based relative value, while a negative percentage
difference means that the charge-based relative value is less than
the NLA-based relative value. For example, procedure 82000
(assay of blood acetaldehyde) under Chemistry and Toxicology
has a difference of 218 percent. This means that the charge-
based relative value exceeds the NLA-based relative value by
about 218 percent for this procedure. In practical terms, if this
charge-based relative value schedule were used to replace the
current NLA-based system, the fee to this procedure would rise
about 218 percentage points, assuming a constant conversion
factor, no behavior changes, and no changes in overall laboratory
allowed charges. (The charge-based relative value is 4.45, which
is 218 percent higher than the NLA-based relative value of 1.4.)
The table shows that, for some classes (like Chemistry and
Toxicology), some of the included procedures would gain and
others would lose with this sort of change in reimbursement. For
others, like Hematology, all of the outlier procedures listed in
Table B-1 would gain with this change in reimbursement.

4.1.2 Subanalyses, with Numeraire Based on Procedure Class
Subset
The main reason for performing this subanalysis is because
differences in the standard markups (of charge above actual cost)
across classes may be due to underlying differences in the
elasticities of demand for the classes of procedures. When the
standard markups are different across classes, their relative
values should be based on class-specific numeraires. We are
also interested in determining whether the choice of numeraire
contributes to the differences in the outlier activity noted when we
compare Tables 4-1 and 4-2. It could be that defining the
numeraire based on the universe of all procedures, rather than
defining it separately by class, introduces noise into the relative
value comparisons that is not due to differences in standard

21



Calculation of Charge-Based Relative Values for Laboratory Procedures

Table 4-2. Summary of Relative Values with Numeraire Based on Class

Kolmogorov

Proportion of Procedures

with Submitted
(Charge-based) Relative
Values that are:

Proportion of Procedures

that Are OutliersP

-Smirnov
Number of Test > NLA- < NLA- > NLA- < NLA-
Procedures® (p-value) based based based based

All Procedures 936 0.02 56% 43% 12% 9%
Class:

Chemistry and 416 0.03 56% 43% 10% 12%

Toxicology

Cytogenetic 24 0.58 54% 42% 21% 0%

Studies

Cytopathology 12 0.06 25% 75% 8% 8%

Drug Testing 3 0.49 67% 33% 0% 0%

Hematology 95 0.00 79% 21% 41% 0%

Immunology 154 0.05 51% 47% 7% 6%

Microbiology 152 0.03 48% 51% 7% 16%

Panels 7 0.90 57% 43% 0% 0%

Therapeutic Drug 30 0.02 70% 30% 3% 3%

Assays

Transfusion 10 0.29 20% 80% 10% 0%

Medicine

Urinalysis 10 0.29 30% 70% 0% 0%

Other 23 0.98 61% 39% 9% 9%

@Number of procedures with nonzero values in the NLA fee schedule.

boutliers are defined by class, as those procedures that have a percentage difference (between the charge-based
relative value and the NLA-based relative value) that is more than one standard deviation from the mean
percentage difference for the class.
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markups across classes. So we repeat the above analysis
(Section 4.1.1) using the class-based numeraires, but using the
same bounds for outlier definition (percentage differences
exceeding 0.19+0.63). With this refinement to the numeraire
methodology, we hope to get a cleaner picture regarding
differences in the value scales that may be due to differences in

markups.

First, we graph the charge-based relative values against the NLA-
based relative values, for each class (Appendix C, Figures C-1
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through C-12). The plots show considerable dispersion from the
hypothetical straight line in the majority of classes, suggesting that
the two value schedules are different. We see from the plots that
the charge-based relative values appear to be higher than the
NLA-based relative values for the majority of procedures, and
especially for the Chemistry and Toxicology, Hematology, and
Therapeutic Drug Assays classes. Note that while the
Cytogenetic Studies class appeared to have many outliers when
the universal numeraire was used (see Table 4-1, Table B-1, and
the cluster of outliers identified in Figure 4-1), the relative values
based on class now appear to be very close to each other (Figure
C-2). However the dispersion seen when using the universal
numeraire apparently remains for most of the other classes when
using the class-based numeraire (Figures C-1, C-3 through C-8,
and C-10 through C-12).

The scatterplots suggest considerable differences between the
charge-based relative values and the NLA-based relative values.
Next, we analyze these differences statistically to see whether the
observed differences are statistically significant. We compare the
relative values calculated separately for each class of HCPCS
code to those calculated similarly from the NLA, and conduct the
Kolmogorov—Smirnov equality of distributions test for each class.
These results are presented in Table 4-2.

The overall Kolmogorov—Smirnov test statistic has a p-value of
0.02, which suggests that we can be about 98 percent confident
that the two distributions of relative values are significantly
different. We find that those classes that contain 30 or more
separate procedures in them lead to the same conclusion as the
overall test: that the two distributions are different. For all seven
classes with fewer components, the p-values are larger and the
hypothesis of equal distributions cannot be rejected.

In practical terms, these findings suggest that, for all procedures
taken as a group, and also for the five largest classes taken
individually (Chemistry and Toxicology, Hematology, Immunology,
Microbiology, and Therapeutic Drug Assays), prices based on the
charge-based relative values would be significantly different from
the current NLA-based system. This is the same result we found
when we compared the charge-based relative values with a
universal numeraire to the current NLA-based relative values.
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In Table 4-2, we show a summary of the relative values, with
numeraire based on class. This table can be directly compared
with Table 4-1, the summary of relative values with universal
numeraire. To facilitate this comparison, we defined outliers using
the same parameters as in Table 4-1: the charge-based relative
value is an outlier if it is less than 44 percent lower or more than
88 percent higher than the procedure’s NLA-based relative value.

In the last two columns of Table 4-2, we show the percentage of
outliers for each class. As in Table 4-1, we consider the
percentage of outliers to be “large” if they exceed what would
occur under a normal distribution, which is 31.7 percent. By this
definition of “large,” Hematology has a large percentage of
outliers, as it did in Table 4-1. So, the class-based numeraire
methodology did not significantly reduce the volume of outliers for
this class (as compared to the universal numeraire). Counting the
number of outliers (not shown in the table), we find that there are
only 9 fewer outliers over all classes combined, when using the
class-based numeraire instead of the universal numeraire. In
comparison to Table 4-1, the percentage of outliers in the last two
columns has an unchanged distribution for two of the largest
classes (Chemistry and Toxicology, Microbiology). This means
that the outliers in these classes are not due to the numeraire
methodology—they persist whichever method is used.

When the class-based numeraires are used, the distribution of
outliers becomes more symmetrical for Immunology,
Cytopathology, Drug Testing, and Therapeutic Drug Assays. For
example, in Table 4-1, the Cytopathology class had one

(8 percent) of its procedures defined as outliers with charged-
based relative values greater than NLA-based, and two

(17 percent) with values less than the NLA. When the class-
based numeraire is used, there is one less outlier in this class
overall, and the two remaining outliers are evenly dispersed, with
one (8 percent) of them greater than the NLA-based relative
values and one (8 percent) of them less than the NLA-based
relative values. This reflects a property of class-based
numeraires: increases and decreases are dispersed within
classes rather than between classes.

In one class—Cytogenetic Studies (identified earlier as the class
with the most problematic outlier problem under the universal
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numeraire methodology, the cluster of outliers in Figure C-2)—the
large proportion of outliers persists after the numeraire is
changed. But the distribution of the outliers shifts with the change
in numeraire—the proportion that exceeds the NLA rises (from

4 percent to 21 percent) while the proportion that is less than the
NLA falls (from 21 percent to 0 percent). With the class-based
numeraire, this class has one less outlier, and the pattern for the
five that remain has shifted from being all below the NLA to all
above it. This shift reflects the fact that this small group of
procedures is among the most expensive, with many NLAs
exceeding $200 per test. The universal numeraire pushes down
their charge-based relative values relative to the class-based
method because the universal average (based on all procedures)
is so much lower than the class-specific average.

Next, we list those procedures that are outliers when the charge-
based relative values are calculated using class-specific
numeraires. We list these procedures by HCPCS code and class
in Appendix Table B-2. A positive percentage difference means
that the charge-based relative value exceeds the NLA-based
relative value, while a negative percentage difference means that
the charge-based relative value is less than the NLA-based
relative value. For example, procedure 82000 (assay of blood
acetaldehyde) under Chemistry and Toxicology has a difference of
225. This means that the charge-based relative value exceeds
the NLA-based relative value by about 225 percent for this
procedure. In practical terms, if this charge-based relative value
schedule were to replace the current NLA-based system, the fee
for this procedure would ultimately rise about 225 percentage
points, assuming a constant conversion factor, no behavior
changes, and no changes in overall laboratory allowed charges.
Table B-2 (using a class-based numeraire) is consistent with
Table B-1 (using a universal numeraire): for all but one class,
some of the outlier procedures listed there would gain and others
would lose with this sort of change in reimbursement. Hematology
would unambiguously gain across all of the listed outlier
procedures (Tables B-1 and B-2).
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4.1.3 Implications of Different Numeraires

In this section, we compare the results from Sections 4.1.1 and
4.1.2. In Sections 4.1.1 and 4.1.2, we did separate analyses each
with a unigue assumption about the methodology for calculating
the numeraire (in Section 4.1.1, using the entire sample, or
universe; in Section 4.1.2, using subsets, by procedure class). In
all cases, we used the volume-weighted average of the respective
prices as the numeraire.

In Table 4-3, we summarize the effects of numeraire choice by
comparing the charge-based and the NLA-based relative value
distributions. This table succinctly summarizes the differences in
the proportions found in columns 3 through 6 in Tables 4-1
(universal numeraire) and 4-2 (class-based numeraire). The first
column shows, by procedure class, the proportion of the
procedures with charge-based relative values exceeding the NLA-
based relative values, for those situations where the choice of
numeraire does not matter (either numeraire results in the same
ordering). Thus, for Chemistry and Toxicology, 56 percent of the
procedures in this class have charge-based relative values
exceeding NLA-based relative values, irrespective of which
numeraire is chosen. The fourth column also shows those
procedures with agreement across numeraire choice in finding
NLA-based relative values exceeding charge-based relative
values.

The second and third columns show additional instances where
the ordering of charge-based relative values to NLA-based relative
values is sensitive to the numeraire chosen. That is, columns 2
and 3 show those situations where the two methods produce
conflicting ordering of the relative values. These columns are of
primary interest, because they help reveal which classes face
increases or decreases in relative values depending on whether a
universal or class-based numeraire is used.

Table 4-3 is interpreted as follows: for the first class of
procedures, Chemistry and Toxicology, 56 percent of the
procedures have charge-based relative values that are greater
than or equal to NLA-based relative values, whether they are
based on the universal or the class-specific numeraire. For those
computed using the by-class numeraire method, the NLA-based
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relative value is exceeded an additional 1 percent of the time. The
last column shows that irrespective of numeraire-construction
methodology, procedures in this class agree 43 percent of the
time regarding whether the submitted charge-based relative value
is less than the NLA-based relative value.

For procedure classes Chemistry and Toxicology, Hematology,
Microbiology, Panels, and Therapeutic Drug Assays, the choice of

Table 4-3. Summary of the Effect of the Numeraire Choice on Agreement between the Relative Value Distributions

Proportion of Procedures with Charge-

based Relative Values Greater than or Equal

to NLA:

Proportion of
Procedures with
Charge-based
Relative Values Less
than NLA:

Charge-based

Relative Charge-based Charge-based
Values Using Relative Relative Charge-based
Either Values Using Values Using |Relative Values Using
Number of Numeraire the By-Class the Universal Either Numeraire
Procedures Agree Numeraire Numeraire Agree
Chemistry and 416 56% 1% 0% 43%
Toxicology
Cytogenetic 24 21% 38% 0% 42%
Studies
Cytopathology 12 8% 17% 0% 75%
Drug Testing 3 33% 33% 0% 33%
Hematology 95 7% 2% 0% 21%
Immunology 154 53% 0% 13% 34%
Microbiology 152 49% 0% 1% 51%
Panels 7 61% 0% 0% 39%
Therapeutic Drug 30 57% 0% 0% 43%
Assays
Transfusion 10 70% 0% 17% 13%
Medicine
Urinalysis 10 20% 0% 40% 40%
Other 23 30% 0% 20% 50%

methodology for constructing the numeraire really does not impact
the (direction of the) comparison of the charge-based with the
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NLA-based relative values. For other procedures, using a class-
specific numeraire increases the charge-based relative values
above the NLA-based relative values for a significant proportion of
additional procedures (Cytogenetic Studies, Cytopathology, Drug
Testing). If a fee schedule were to be based on these by-class
relative values, laboratories conducting these procedures
(Cytogenetic Studies, Cytopathology, Drug Testing) would receive
higher prices for more procedures than they would under a
universal numeraire methodology. For several other classes, the
opposite holds true: laboratories conducting these procedures
would receive lower prices for more procedures if based on the
class-based numeraire methodology (Immunology, Transfusion
Medicine, Urinalysis).

In Appendix Table B-3, we list by procedure code those
procedures with disagreement (between the relative size of the
charge-based relative value and the NLA-based relative value)
due to the numeraire methodology used. For example, under
Chemistry and Toxicology, procedure 82671 (assay of estrogens),
the difference between the charge-based and NLA-based relative
value is negative using a universal numeraire and positive when
using a class-based numeraire. This means that laboratories
conducting this procedure would receive higher prices using the
class-based numeraire but lower prices using the universal
numeraire. We note that the percentage differences in Table B-3
are generally small. For most of the procedures in Table B-3, the
charge-based relative value based on the universal numeraire is
fairly close to the NLA-based relative value. It takes only a minor
change with the individual class to shift the charge-based relative
value to the opposite side of the NLA-based relative value. This is
because the procedures listed in Table B-3 are not those with
huge (outlier) differences. Therefore, we can conclude that where
the two methods cause disagreement in the ranking of the charge-
based relative to NLA-based relative values, the differences are
small. The outlier cases tend to be in agreement (as regards
ranking the two relative values) across the two methods of
constructing the numeraire.

The main implication of using a class-based numeraire versus a
universal numeraire is that the class-based numeraire facilitates
calculation of expenditure neutral prices by class. In Section 5,



Final Report

4.2

we revisit the comparison of class-based and universal
numeraires by comparing expenditure-neutral prices under each
numeraire-construction methodology. This analysis reveals that
there is some redistribution between classes if the universal
numeraire is used. If class-based numeraires are used, no
redistribution occurs. In the sensitivity analyses in the next
section, we use class-based relative values, and compare relative
values calculated over d